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Abstract 
With the global outbreak of the COVID-19 in 2020, national governments have introduced policies 
of home quarantine and closing public places, and following social distances. As people spent more 
time at home, lifestyles changed dramatically, people spent more time looking at their phones and 
computers, and eating habits changed. This has brought about weight gain and increased anxiety 
and stress. People have started to do fitness activities at home, but have encountered various 
problems such as lack of motivation to exercise and lack of peers to supervise each other. The 
purpose of this paper is to investigate the key factors affecting people's inability to be active and to 
design a game system to create a positive exercise environment. 
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Problem Statement and Solution 
The outbreak of COVID-19 began in December 2019, and it spread around the world at the 
beginning of 2020. (Hammami, 2020) Under the stress of the pandemic, public places, including 
gyms, had to be closed. Many people around the world were forced to stay at home for extended 
periods. These measures lead the epidemic to have a negative impact on physical and mental health, 
with irregular sleep patterns and a non-ideal diet, resulting in weight gain and a decline in 
cardiopulmonary fitness. (Wang, 2020)  
In this case, an increasing number of people choose to do workouts at home. However, when people 
cannot work out with their partners, it’s easy to lose motivation without having someone to push 
them. According to Lesser et.al (2020) study, inactive participants report less physical activity, 
which may lead to more physical and mental problems. Those who experienced high levels of 
negative emotions reduced participants' physical activity levels. (Ingram, 2020) Steffens et. al(2019) 
noted that group activity brings stronger identification and greater comfort, which will improve 
individual participation and encourage them to maintain their planned exercise. 
Main Body 
To achieve a better workout experience at home, some home fitness equipment can be chosen such 
as Mirror, Zwift, Tonal, Peloton, iFit, and Nordic Track. These interactive devices provide a social 
networking platform and professional remote guidance. For those who don't want to buy expensive 
equipment and monthly fees, they can watch fines videos on different free mobile apps. (Nyenhuis, 
2020) Fitness games and virtual reality exercises can also be another way to promote fitness in the 
quarantine. What’s more, in a study from Zou et.al (2021), to increase personal social connections, 
people are willing to share physical activity experiences on their social media. To provide a better 
fitness environment, an online game system is explored which embodies the following: - An 
interactive game system that increases participation in exercise by adding to people's gaming 
experience. - A competitive approach that uses people's desire to win to stimulate them to do better 
in the game and achieve fitness. - Offering a social platform where the system can provide a way 
for people to communicate during or after the game to gain identification.  
Kickboxing is a kind of exercise that both relaxes pressure and exercises the body. Every time the 
player gives his punch on a target, he can feel the power of his body. Punch also means the power to 
be interesting and have a strong effect. The purpose of using the little monster as a character in the 
game is to help players to ignore body anxiety and focus on body energy. That’s why it is named 
Pun Monster. Gamify kickboxing, and let the game moves players. Use camera to detect player’s 
body motion, so that player can simply start the game through his smartphone or computer anytime 
and anywhere. There is a camera check to make sure the player is always in the right position. The 
game starts automatically after the player has been in the correct area for 3 seconds. It has two game 
modes. Task mode is from easy level to difficult level. And Combos mode is more focused on serval 
parts of the body. And a highlight movement will be shot automatically so that the player can share 
with his friends and invite them to challenge his score. Pun monster is a new way for friends and 
gets active together from a different place. It provides a social platform. The player can send an 
invitation by specifying the time to his friends.  
Pun Monster creates a community. It’s a place for the player to post his moment and thinking. 
Swipe to left, there is more challenge that is created from strangers. It’s a good chance for players to 
be stronger and meet new friends. Pun Monster helps the player arrange his time better. After 
reaching an invitation, the player can arrange his schedule conveniently by checking the calendar. 
The date with a circle means that he has an appointment game today. And the UI cards show more 
details. Swipe to right, the player can cancel the appointment, edit the time or find the specific 
content in chat.  
Pun Monster has a reward system that rewards every player for their efforts and encourages them to 
keep working hard. Every time the player collects 12 stars, a new part of the monster will be 
unlocked. After assembling the parts into a monster, click Done and Send. A monster model of his 
own will be sent from Pun Monster as a milestone. 
  
Conclusion 
Pun Monster is an interactive fitness system that effectively maintains fitness and improves 
socialization.  It uses motion tracking by AI, combined with gamification to make fitness fun for 
everyone. It requires no extra equipment, which makes the workout much easier to get started. The 
community provides the user a socialization platform, where the user can share his highlight or 
invite his friends to play together. To help users arrange their time more reasonably, users can view 
their game appointment and modify them according to their planning. On the visual design side, 
bright colors are used on the user interface to show energy and also to keep the user visually fresh.  
The 3D elements bring the user an interesting gaming experience combined with virtual and reality. 
The concept of the monster is to get users to stop obsessing over their body shape and focus on 
fitness itself. The little monster is also a kind of company, and it lets a person exercise no longer 
alone. Customizable monsters as rewards give users more joy and motivation to keep exercising. In 
summary, Pun Monster is an interactive fitness resource for the community and for everyone 
anywhere to play and engage.
Appendix A References and Bibliography 
Steffens, Niklas K., Emma L. Slade, Mark Stevens, S. Alexander Haslam, and Tim Rees. "Putting 
the ‘we’ into Workout: The Association of Identity Leadership with Exercise Class Attendance and 
Effort, and the Mediating Role of Group Identification and Comfort." Psychology of Sport and 
Exercise 45, (2019): 101544. 
Mattar, Lama, Natali Farran, and Dalal Bakhour. "Effect of 7-Minute Workout on Weight and Body 
Composition." The Journal of Sports Medicine and Physical Fitness 57, no. 10 (2017): 1299. 
Buttussi, F. and L. Chittaro. "Smarter Phones for Healthier Lifestyles: An Adaptive Fitness 
Game." IEEE Pervasive Computing 9, no. 4 (2010): 51-57. 
Franke, Nikolaus, Martin Schreier, and Ulrike Kaiser. "The "I Designed it Myself" Effect in Mass 
Customization." Management Science 56, no. 1 (2010): 125-140. 
Sheikhhoseini, Rahman, Parisa Sayyadi, and Hashem Piri. "The use of Technology in Quarantine: A 
Way to Maintain and Promote Physical Health." New Approaches in Sport Sciences 2, no. 4 (2020): 
1-14. 
Zuo, Yifan, Yudan Ma, Mu Zhang, Xiaoyuan Wu, and Zhanbing Ren. "The Impact of Sharing 
Physical Activity Experience on Social Network Sites on Residents' Social Connectedness:A Cross-
Sectional Survey during COVID-19 Social Quarantine." Globalization and Health 17, no. 1 (2021): 
1-10. 
Lesser, Iris A. and Carl P. Nienhuis. "The Impact of COVID-19 on Physical Activity Behavior and Well-
being of Canadians." International Journal of Environmental Research and Public Health 17, no. 11 (2020): 
3899. 
Taranta II, Eugene M., Thaddeus K. Simons, Rahul Sukthankar, and Joseph J. Laviola Jr. "Exploring the 
Benefits of Context in 3D Gesture Recognition for Game-Based Virtual Environments." ACM Transactions 
on Interactive Intelligent Systems 5, no. 1 (2015): 1-34. 
Stavridou, Androniki, Evangelia Kapsali, Eleni Panagouli, Athanasios Thirios, Konstantinos Polychronis, 
Flora Bacopoulou, Theodora Psaltopoulou, Maria Tsolia, Theodoros N. Sergentanis, and Artemis Tsitsika. 
“Obesity in Children and Adolescents During COVID-19 Pandemic.” Children 8, no. 2 (February 12, 2021): 
135. doi:10.3390/children8020135. 
Hammami, Amri, Basma Harrabi, Magni Mohr, and Peter Krustrup. “Physical Activity and Coronavirus 
Disease 2019 (COVID-19): Specific Recommendations for Home-Based Physical Training.” Managing 
Sport and Leisure, 2020, 1–6. 
Wang, Guanghai, Yunting Zhang, Jin Zhao, Jun Zhang, and Fan Jiang. “Mitigate the Effects of Home 
Confinement on Children during the COVID-19 Outbreak.” The Lancet Journal, March 4, 2020. https://
www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30547-X/fulltext.  
Nyenhuis, Sharmilee M., Justin Greiwe, Joanna S. Zeiger, Anil Nanda, and Andrew Cooke. "Exercise and 
Fitness in the Age of Social Distancing during the COVID-19 Pandemic." The Journal of Allergy and 
Clinical Immunology in Practice (Cambridge, MA) 8, no. 7 (2020): 2152. 
Wolf, S., Seiffer, B., Zeibig, JM. et al. Is Physical Activity Associated with Less Depression and Anxiety 
During the COVID-19 Pandemic? A Rapid Systematic Review. Sports Med (2021). https://doi.org/10.1007/
s40279-021-01468-z 
Ingram, Joanne, Greg Maciejewski, and Christopher J. Hand. "Changes in Diet, Sleep, and Physical Activity 
are Associated with Differences in Negative Mood during COVID-19 Lockdown." Frontiers in 
Psychology 11, (2020): 588604-588604. 












Appendix C: Website.   https://yuanyue1021.wixsite.com/portfolio/thesis-pun-monster 


 

